High activity of indoleamine 2,3 dioxygenase enzyme predicts disease severity and case fatality in bacteremic patients.
Indoleamine 2,3-dioxygenase (IDO), which is the rate-limiting enzyme for tryptophan (trp) catabolism, may play a critical role in various inflammatory disorders. Recent studies on trauma patients have suggested that the degradation of trp is associated with the development of sepsis. The role of IDO activity in bacteremic patients is unclear. We studied IDO activity in 132 patients with bacteremia caused by Staphylococcus aureus, Streptococcus pneumoniae, beta-hemolytic streptococcae, or Eschericia coli. The serum concentrations of trp and its metabolite kynurenine (kyn) were measured by reverse-phase high-performance liquid chromatography 1 to 4 days after the positive blood culture and on recovery. The kyn-to-trp ratio (kyn/trp), reflecting the activity of the IDO enzyme, was calculated. The maximum value in the ratio for every patient during 1 to 4 days after positive blood culture was used in analysis. The maximum kyn/trp ratio was significantly higher in nonsurvivors versus those who survived (193.7 vs. 82.4 micromol/mmol; P = 0.001). The AUC(ROC) of maximal kyn/trp in the prediction of case fatality was 0.75 (95% confidence interval, 0.64-0.87), and the kyn/trp ratio at a cutoff level of 120 micromol/mmol showed 83% sensitivity and 69% specificity for fatal disease. A kyn/trp ratio greater than 120 micromol/mmol was associated with increased risk of death versus low (<or=120 micromol/mmol) ratios (odds ratio, 10.8; confidence interval, 3.0-39.8). High IDO activity also remained an independent risk factor for case fatality in a multivariate model adjusted for potential confounders. The data in this report demonstrate that IDO activity is markedly increased in bacteremia patients, constituting an independent predictor of severe disease and case fatality.